Relative cadmium-binding capacity of metallothionein and other cytosolic fractions in various tissues of the rat.
The Cd-binding capacity of soluble proteins in 10 tissues of normal rats not excessively exposed to heavy metals was measured by saturation of freshly isolated cytosol with 109CdCl2 in vitro followed by Sephadex G-75 chromatography. The Cd-binding capacity of a 10,000 molecular weight Cd-binding peak (10,000 MW Cd-BP), which had a high affinity for Cd and was probably metallothionein, was the highest in kidney (78nmol Cd/g fresh tissue), followed by testis (63 nmol/g), liver (38 nmol/g) and then by brain (14 nmol/g). The amount of the Cd-BP in these tissues (assuming that it was metallothionein and bound 9 mol Cd/10,000g) was calculated to be 87, 70, 42 and 16 mg/kg fresh tissue in kidney, testis, liver and brain, respectively, or in the order of 10(-5) to 10(-6) mol/kg tissue. A significant amount of the 10,000 MW Cd-BP was also found in small intestine. It was present in rather small amounts in heart and lung, and possibly in spleen and skeletal muscle as well. In contrast, the protein was not detectable by this technique in plasma. The results suggest that metallothionein is a rather ubiquitous, intracellular protein in tissues of normal animals and may have other biological functions, besides its possible fortuitous role in heavy metal detoxification. A 30,000 molecular weight Cd-binding peak (30,000 MW Cd-BP) having a very high affinity Cd, apparently higher than that of the 10,000 MW Cd-BP, was found only in testes, among the 10 tissues examined. Its estimated Cd-binding capacity was 51 nmol Cd/g of testis, slightly less than that of metallothionein in testis. These findings support the hypothesis that the 30,000 MW Cd-BP is a plausible target of Cd in Cd-induced testicular injury, and suggest a basis for the peculiar sensitivity of the rat testis to Cd.